wo 2005/056856 PCT/JP2004/018776 


wo 2005/056856 PCT/JP2004/018776 


4#fl=:S:^i 

: W^W- 7-74382 -i-^^ 


: #Pi 2000-248338 

#fF:!!cM3 

: #fF|| 2605171 #<22t^ 

#tf:S:m4 

: i^Pi 2000-248331 

#fP:S:i®t5 

: S^^PB WO 02/070767 Al 7 1^5^ h 


: i|#fF^ 3111861 

ii#rF:Sci^7 

: #fF^ 3374659 

#fF:S:M8 

: #PI 2003-138316 -^-^^ 


wo 2005/056856 PCT/JP2004/018776 

2F®*ff|^^i|#i4 (J^tlit : -1.0) ^^^^m\^^y'^M±<0}:^:t3Mm af dS4501i4Pa 

(^itJt : 1/4 2imnV / ^y^) {C^3ft^^®M^tt^ vTr s dS-40*C^T-efe^m 

( 1 ) ®4%-ex C : 0. 18~0. 29%. Si : 0. 06~0. 45%. Mn : 0. 91~1. 85%. P : 0. 019%£t 
Tx S : 0. 0029%etTx sol. Al : 0. 015~0. 075%. N : 0. 0049%SIT. 0 : 0. 0049%^Tx B : 
0. 0001~0. 0029%. Nb : 0. 001~0. 019%. Ti : :0. 001~0. 029%. Cr : 0. 001~0. 195%. 
Mo : 0.001~0.195%tr. ^ (1) ^ 

Ceq =C-Hfci/6+Si/24+Ni/40+Cr/5-mo/4+V/14 (1) 

d^LX^ C. Mn. Si. Ni. Cr. Mo. V: ^tc^^TS (M%) ) 
Xl^m^th^^^^m. Ceq 0. 4 0. 58 7|5^?lr?^JE U. d>oB ^lr#it Ufe Grossmann \Z. 

Fe ilp^^iSa^i:. TO73i^-r hR+a^Jgi^df d5l.l/zmiJ;l±12Min*?i-e$>>9. 7 
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wo 2005/056856 PCT/JP2004/018776 

(2) (1) ^^:*3V^T, tlfflSM^i^Mx.. ^h\cWML%X\ Cu : 0. 001~0. 175%, Ni : 

0. 001~0. 145%, V : 0. 001—0. 029%<^ 5 %-6^hmtttlft 1 m^tzfi 2 mSk^^-^^-t^ C 

(3) (1) ifcfi (2) tJljSVNT. t&|Bjm^{c;[jPx, $fet^S*%T% Ca:0.0001~ 

0. 0029%Sr'g-^-r5 t Sr«i#fit -rs ii!)*:«5tmt^^tto 

(4) K4%-T?s C : 0. 18~0. 29%, Si : 0. 06~0. 45%, Mn : 0. 91~1. 85%, P : 0. 019%&. 
T, S : 0. 0029%45AT, sol. Al : 0. 015~0. 075%, N : 0. 0049%etT, 0 : 0. 0049%^T, B : 
0. 0001~0. 0029%, Nb : 0. 001~0. 019%, Ti : :0. 001~0. 029%, Cr : 0. 001~0. 195%, 

Mo : 0.001~0.195%Sr, ^ (1) ^ 

Ceq =C+Mn/6+Si/24+Ni/40+Cr/5-H4o/4+V/14 (1) 

ClCl-e, C, Mn, Si, Ni, Cr, Mo, V: (Kft%) ) 

X'^m^M^^^Mi Ceq 0. 4 U±. 0. 58 t^^^MJS b, ;5^oB U/c Grossmann 

i ^m^J^lm^w^<o^fi xi>^i.2 sk± 1. 7 ^mtrm&ir^ X 0 (c, L, 0* u < \m 

^^St6«j|::Fe*:»b5fcS^iSr^i-5^;^7ySr, ii60~i320'ClciSnl^Ufc^, tfcJiJBEMJ!^ 
Tm&^ 750~980'C h -r Sl^MttJiffiSi^ff V^, #^ •? *T?OM{C 2s £t_bo#?^^r^ 

tt, #Slt)ia^^ 560~740'CfcUT#ll!9, ^jlli^i "TS ^ t f^. 

(5) (4) tC^SVNT, ttrfaa^fe{J:*P;tT$e>J2:, ®»%-e, Cu : 0. 001—0. 175%, Ni : 
0.001-0.145%, V: 0.001~0.029%<D5-^d^bS«;Jxfcl@^fc{i2SiJi_h%-^^i-5^ 

(6) (4) t.frL\X (5) ^^:^3V^T, W^M^{c:;bP;tT$ btJi, KS%-e, CarO.OOOl- 

0. oo29%^^Jt-f-5 ^ t ^smt-^^ ummmmim^m^(omk^^o 

(7) (4) >5^v^u (6) <o\^rf\,f)^\zm^<D:^^xm^^ir\,lt.^mm^mut\^x. 
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wo 2005/056856 PCT/JP2004/018776 
C : 0. 18~0. 29% 

-fbi-So =0§oT. C|i0.18~0.29%Offi®{;:|55^bfCo tl^. &*U<f±, 0.18~0.24% 
Si : 0. 06~0. 45% 

Si;0So.O6%7fe^-efi:7rc7'< ^J^m^^^t-T^o — 0.45%^® 

0. 06~o. 45%©$SHl;:IS^U;fc„ /i*3, 0* u < o. i5~o. 35%-efc5o 

Mn : 0. 91~1. 85% 

0.9l%£t±<7?-g-^Srie5.1lt-r5o Mn'^WgdS0.91%5^^-C«. i^7^^fJ:#{c^®$p{j:7 
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wo 2005/056856 PCT/JP2004/018776 

P : 0. 019%JiiT 

S : 0. 0029%£ilT 

^KOm^^HfimMtti^o Sf4 0.0029% ^JiPStUfco JfeiS, S^*U<f4. 

0.0020%JJilT-Cfe5. 
sol. Al : 0. 015~0. 075% 

o.oi5%Sk±(o^^^'^mtir:5o soi.Al ;5S 0. 0i5%?|c?iT?(i±IB L:fc^*;6SiJ>3^e < . — 
0.075%«rMxSt^m;&5|a^-f-5t t^jizi. ^^b^^^;^^^E^fe:as^t aa5ttt-^3t^«^ 
;a5^Mbi-5o T sol. Al 0. 015—0. 075% Ufco 

N : 0. 0049%iJtT 

#tt©ieiiisi:^5fcis>i-s ^(o^^m\•tilm\z.m.^ir^>Jl^i'mi^th^o 0.0049%*®;^ 

-C^^i-5t. jgpJ;5tTiN WWlz:J:«5<Sm«8^4;as4£-p-t-5„ :L(Of^}b. N«o.oo49%Sr 

O : 0. 0049%jsiT 

o\i, ^K^makx^xm^Km^x.. ^j^tt. mm^^^wr^^^. o.oo49%^j@ 

x.^'^^n.s :i(ommWifm^tti:?>o :i<^^t«)> Oft 0. 0049% -IrJilS i U^o '^C:}3. 
* U< ft 0. 0020%JJjtTTfe5o 
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wo 200S/0S6856 


PCT/JP2004/018776 


±mVfcm:^m^K^^X^h\^. Cu : O. 001~0. 175%. m 0. 001~0. 145%, V : 
0. 001~0. 029%© 5 t>**^^f^Hfc 1 2fi^±, ^3 J:t5/*fcf±. Ca : 0. 0001~ 

0. 0029%^#^-r5 :i t i)^x^^ 5o 

Cu : 0. 001~0. 175% 

m^^nu-r^hb-hK. m^^oim<omiX^^m\^. mwMikwmL^\^A^-^^^^ 

5o X Cu }-i 0. 001~0. 175% ft^^t 
Ni : 0. 001~0. 145% 

T'ISmi-5i)5x 0.145%-lrjgxL5'^^fi. !gyg^fc^-;^7"-^-r = h^fil^^jjn^ 

fiffliOm^:aS#?3tb-f . ;^Attttl<30^?^^4;eiS^£-pi-5„ :egoT ni O. 001~0. 145% 

V : :0.001~0.029% 

5o ^-oXYi-i 0. 001~0. 029% t w t UV^ 
ilBUlfc^M^tZlifl^T § IC, Ca : 0. 0001~0. 0029% iSr-^^fT S ^1 1 t>^X^ So 
Ca : 0. 0001~0. 0029% 

Ca ft. m.^<D CaS ^ bT^tffC^ffW l-x MnS OM# bfcr^:i£ifeg%<£^i-5 r: t i «? , 

iK^^lzili&D-^^-e^Se :i<Z)^:i:f4 0.000l%£Jl.Jb©'^^-^^3^1-536^ 0. 0029%Sri@x.S 
-^jfrft Cao m^tE^K J: 5 ::ttb#tt--o^^^;&s^:a'fb-r5o ^oT Ca it 0. 0001~ 
0. 0029% t ^ t :iSSF* bV\ 
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wo 2005/056856 PCT/JP2004/018776 
B : 0. 0001~0. 0029% 

«S^#&i£rteT§iir5o ^oT B ft 0. 0001~0. 0029%miS^Uf:i, ^^3, 0t.\^<n. 
0. 0008~0. 0018%-t?fc5o 
Nb : 0. 001~0. 019% 

m©<Sitsn4*iRi±$-fr5o 0. ooi%e;±©ms^'^*-C't>^mi-sd^ 

0. 019%Sr)mx:5-&^«:i§feAtu*&O^?^tttri£T$*5o ^oT Nb ft 0. 00l~0. Ol9%o$5 
Ti : 0. 001~0. 029% 

Ti N ti^-g-uT TiN t uT^=fcffttsu@^B ^^^m^^^. m^Jn'mmK^ 

b<^^*»4 0.00l%m-h<^-^*d*?3lS^i-Sd^ 0.029%trjm;t5'g-^f4. J^7^W<^^?^ 
tt. ®ia^Sl'14^'(gT$^5o =g£oTTif4, 0.001~0.029%(^^H{^|®j^bfc„ 
Cr : 0. 001~0. 195% 

Crf±, 3glAtblSjRl-h5c*i:U-CMn. B ©f^^Sr^i^-TSfeftJ-s :*:fSig-Ctt-g-^i-5o . 
Cr ft^niz: J;5 Ms M.(O^T^1i^^\^it-<X^>f£\i^t:.ib. i^AttliSrSi^J1-5 ^ t 

^HK o.i95%%:m^^^mi-i. ^^MM<om^^^mT^'±^o =e§oTCrfio.ooi~ 

0. 195% t V±o 
Mo : 0. 001~0. 195% 

Mo ft, igfeAtti4l^±7C^J: UTMn. B ©f^ffl^ffi^f^ t 1 ^t><^C:!K'7"i/i/^ 

S. ::ttPj<^)^;S:ft0.001%£i^±o-S-^T^3a-r'5dS, 0.l95%Sr^;t5-^^«s ^^Ai^t& 
O^^ttSr^ST^^Sc ^oT Mo 0. 001~0. 195% h Ufeo 
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wo 2005/056856 PCT/JP2004/018776 

:^^mX'n. JiiaUfc^^>^±|SL:fe®fflF*3-C. t^^ik (1) S: 

Ceq =C+Mn/6+Si/24+Ni/40+Cr/5-Hllo/4+V/14 (1) 

i:L^X\ C. Mn, Si, Ni, Cr, Mo, V: #7C*-^^» ) 
-e^»^*T/S^*^» Ceq 0. 4 Sl± 0. 58 *^^?^J£ t^oB tr#^Lfc Grossmann 

i 5)^A^^^4^ic©-e't^ % i. 2 1. 7 i 5 ^Tc^tr-^^r-r 

^3^^!: Ceq : 0. 4 £A_h 0. 58 
gCeq 0.4 JiiJi 0.58 T^^t Ufco jif*L<Ji; 0. 44 JJJl_h 0. 54 £;lTT*fe 5o ''ji^S, 

giiic^^^sceq i:. mxtim(oo.iiimm^x(0 4Ami-mmm^. i>^^/u}^—mm 

^^©^SSS^M vTrs. ¥®fttf3g^§tS cxf t<Dm^^m-to miift^lh. Ceq;eiS0.4 

a (MPa) = (12E t 5 ) / (3tf-4A2) 
(:i:iX. E-.m^^MW^ (2.06X10'Wa) . t :nWi"mM(m). H: M^^^WmmCnniOs 
A= (H-h) /2. h : tf>^S:;ferai^(imn)> S : ^)^'P^(0^iS:m(md) 
XWr^^iri^^^it^t] a tr, 1180MPa t LT^&;^:fe1^U, §k:fz200lit.X(DUm^^V 

t.it. ^m-mp^\^tzmui:^ i/4f--rx :2.5111m) o2imnv/>:/^«]^itH- 

st^^iiu ^^#tt^fF^bfco ^^mmfm^um\i. jt^:bit:-i.o(Dmm^x\ m& 
L5i^25Hz, mizmmcio'"9--f ^i^xnmu m^mm\^^\'^Mi±(D}t^timm a 

B ^^m. bfc Grossmann i Si^Atti4^<^-a-fi- x ■ 1.2 1. 7 
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wo 2005/0S6856 PCT/JP2004/018776 

^mx^n. m^it. ^^p^v—^-.mmu^^. p. 402-405 0^3 iciBtt^ttT 

«iciifc)b-r 0.2 1 bfco 

mm^ttm^Ua^S^^tlM^'^ ttt.^. J^Atl^^O a f 450MPa iJJl_b V ^ 5 ^tLfd^^ 
^^#Swi:;iS-T?#^feV^<, ^oT. B b;^ (^ossnann J; 5 jlllAtbte't^llCfD'^fh 

hP3^^3SE#df : 1. 1 a m£t Jb 12 At m 

mi!>^±^<iSiTir?>o — df 36Sl2MinlJiJb-etts 4#lJ:«tt-M©j^AixtS35S<ST U m 

12;im7fe?i{e:|JB^LfCo 

>R+B^*fe#df ;6S, Ll/zmfiAJi, 12Mm?fe^©»^l::fi, af 450MPa ^^^_h<DS^V^^ 
^StSiaS^btLSo #»Cdf;dS^ 2.0~7.9/zin<^^Ht?t±500MPaiii±a:VN9rSVN2t^3S^iS 
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wo 2005/056856 PCT/JP2004/018776 
^7^*Pfl&i&^ : 1160~1320'C 
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wo 2005/056856 PCT/JP2004/018776 

r;^7:/:&OfiM*«ii6O~i32O'Ci:1-5rt;6S0*Lv\ j5:*3. i?)&^U<{iii80~ 

1280*0 t?fe5o 

j±±BM^T^S^ ■ 750~980^ 

*-eo^?&^M : 2s U± 
#^19 tSj! : 560~740'C 

^^-iJ'T-feSo m^R^^i)^. 56ox:mmx-\t. mM(Dyz^^^ hw^s^^am^tiT. 

~700'Ct?fe5o 

501^^ 30~98% i VNofnjgEAixttO^?^^. ^Ai^^©3S^5t^^Jl:i:t>&5S^eFfa<^ 5 i?" 
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wo 200S/056856 


PCT/JP2004/018776 


&i^m) ]xioo 

* 1 \z.^-t A~z © 26 miSoii;^ 7 ::^ilrx ^ 3 iJi^-f-X y -^mmmM bfe^s 

mtmm. :^VTy>f i^^^m uytm. a -/i^mj^ @«i^i-5®jii3twi- -t 0 > ^ 
m x-mmu si4feu m^^mx^x. ^z^^^^ vim^^s w-mv^^^ hFi^mmm. 
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wo 2005/056856 PCT/JP2004/018776 

(1) rasi^f^^ 

m : lOkgf) SrSfl^Ux ^(D5p*&lt^-eo|fP*t<^i^7^n^O»f®S!$ t U:^o 

(2) ^^mfM^^ 

(3) V-^/vtr-IBS^gl 

-y-Y/Vt'— ^m-m^Jn\^tcUUi:^ l/4f-^X :2.5mni) <^2iiimV 

(4) 4;^A»fl^;^ 

a(MPa)= (l2Et 5) / (3tf-4A0 
(;i;iT% E:i£#tt5t^ (2.06X10W , t : nm.)i^(rm) . H : M^^^^WffiilOnm). 
A= (H-h) /2. h : l^ra^^WKSKmni). 8 : ^^)f'^^<0^iiLm(mi» 

(5) m'kum.^<DW-mmifm9^^ 

timm a ix\ w^mfm^m. (^&;t>j* - i. mMi^^ • 25Hz) 
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wo 2005/056856 PCT/JP2004/018776 

)^Ai^H^^O^^W}^:ov^-c. JIS 12 -^^ISg^^Jtt^ij: !? HWo^lSi^^^llJSU 
g HV(io) d5 350~550, 5F®*tf SE^RB f soOMPa •>>'-\r/^tr~®^^i^<^5SffiB5 

;5tbt^^iiNo,5~No,26f4, m^m. m^^m. -fSMttx mmtmmnm.. m±m^^ 

No. 9. No. 14»±. :glAi^^<o^®M H v 350 ^^t?, i^lAix^t^ af 
450MPa7|c??Si:{£v\ ^ifc, CS, Mn B *;a55|c|g|g©^HSrjg;t5J*il!^««JNo, 6, No.lO, 
No. 15 0. 1N:^^^< 4 ;^,ftJ-m»f^W:a5 200h7|5tKt Mai^^lfe«<i#tt:iS^'fbUTV^5o * 

fc. Si >&S2^|gPJl^H=SrTll]5M:i|!5^llNo.7 f±, :7c«i7^ h^:^^^^*^ 30%7fe^i<g:< il*ff 
(0#t;5El ;&S 20%7|c?ii:<£V^ — Si dS:^|§§g^ffl^i^;tSJtWJNo.8 vTrs H^- 

4o'C£iUbiismi5ittd5$&^bu-cvNSc P. s. om^:^?&m$m^mK.^itmmiio.iu 

No.- 12. No. 13 v>r ttt>»5i*T^^#tt^VN«, 3^^^^ifev>«:MW<^ El dS{S< v\ 

^fc. Nb, Ti, Cr. Mo. Ni. V dS:*:^M^Htr^XL^ Jt^^aj No. 16. No. 17. No. 18. 
No. 19. No. 20. No.21f4V^■fi^^>JgW<^El;&S20%7|cpti£<. ^J^^Ji^^yblUirV^Sc. Ca 
;6S2|i:%?gfSfflSrjg:t5W:tii«a|No.22f4. El. ffiiaiS^i. i®al^T^^#tt;as^ 

No.25«:MW<^Eld5^S<. !glL7Ji^<^ll!*HV(10):&S550®;ttilS<. vTrs:aSii5<. Bain 
^g^#'lt:6S®-irbTVN:5o Ceq^V^fi x ^^^ic^gg^a trTIllSitife^aj No. 24. No. 26 ^ 

hBffiSm^dS i2/zm^iA_b2::Jc#<. j^lAtT.^05l!^ HV(io)35S 350 *JiSi:i£< . 
iSBAtv^o¥ffi*»f a f ;6S 450MPa imh'm^^&l^'&W 
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wo 200S/056856 PCT/JP2004/018776 

m 1 \z.^irm No. A~D om^^^-f-s^l;^ 7:^<^:ffiv^T^ S 5 {ci^-r i 5 ''^f^^#t? 

0.1NifeS|Ef'-e<^>4^*if^a. 20 B r^O^TlclftS^ (JIS Z2371) m<^¥^®ftJf 

:*:^9g«3Jf:is V^-fi^^MlP(D#T^El 20%£i± (JIS12 -i-^i^>H-) . «fe7^mo»f®S! 
S HV (10) 350~550. ft IS^RS a f soOMPa &.±. i^^/^- 

vTrs :dS-40t:mT^ 0. IN i^^tfa -^O 4 ^ft Jf«g?^B#F^:6S 200 h £iJb. m^U^Um. 

Jims No. 30, it±}£mm^ti^^m<Dtifmmm^rm^ no. si, i^-r^ h-e<^^;^ 
NF^^as^^igo^fig^H^Tdis No. 33, mwL^mM7i^:^mm(r>mmm&^Tm^ N0.35 

v^i*t^%7rc7-1' htfc df i2/i m i ?) >b:*ct vn;6^ ^a^^-f f#^^^vf ;as30?s?^t[i|-efc 
Sd^UT, mi'<^#U535S20«5|5|^t4S<^?igtt;JS<£Tbs No.33Sr^%, )^Atvm<^¥®* 

5No.36«^^W<D#tJ«Em20%£JL_h^:i^v^:&s^ ^®JIJi^tJ;«9.af i)S^<;5:oXVNSo * 

No. 38 fim'f <D#tJ5El 15%t<£< , t.fc a f hm< 'StoTV^5, 


16 


wo 2005/056856 PCT/JP2004/018776 

^j^^mAfivfcm. No.42f*i^^, ^m-m^^n-^itm^^w^m^vitm. N0.43 

^ \J^\^fz.m. No. 45. No. 46 nmmk Zn Al ^ 

©feo t Srlfe LfeJ!l:K«rmill5tW Ufc^J. No. 47 (4mili3tWm Zn ^fc o # Lfc*<|f 
=l&iglAttUfc«?!l. No. 48. No. 49 «mJli5tW^. l^r^^V^«^S.ra■eSI€liEjgSr^Tof^:^. 
No.50f4*^(Z)^^;bPmU. ^Ji^Uoo;^Atb^fTofc#lJ. No. 51 «j^AtLmt-->3 h:^ 
7^ bSr^To:/5:«?iI. No. 52 fij^JV^lCiXg y f ^^Tofc:^»|-efcSo No. 40~ 

No.52V^-r^^^>^ li«^<^#UfEl:6S20%£t± aiS12 ■§-|^;a>t) . J^AiT. 

m<^^®«S^HV(lO)dS350~550. 3p®ftff „ f SOOMPa i^-Y/H^— 

^c05S®3g^?il^ vTrs dS-40«C£j^-p. 0. IN i^^cf T<^> 4 /^ft Jf?&©f^r^:i5 200h ^_h. M 
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wo 2005/056856 


PCT/JP2004/018776 
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